of the Supporting Material lists the electrostatic and nonpolar contributions to the solvation free energies. The electrostatic contributions (∆A elec aa ) are calculated from the difference of the free energy of uncharging in gas phase and solution. The nonpolar contributions (∆A npol aa ) arise from turning off the van der Waals interactions and changing the atom types in gas phase and solution (thus also incorporating changes of the CMAP backbone cross term map correction potential in case of Gly). The individual values in Table 1 are, therefore, highly force-field dependent and also depend on the order of the transformations of the free energy protocol. Thus, this data has to be interpreted very carefully.
The correlation coefficient of the electrostatic contributions with the solvation free energies is 0.97, while the correlation coefficient of the non-polar contributions with the solvation free energies is only 0.1. Thus, the uncharging free energies show exactly the same trend in terms of non-additivity as the solvation free energies. In addition, the electrostatic side chain contributions here (∆A where ∆A elec sc is the side chain analog coulombic contribution to the hydration free energy in kcal/mol. Using the equation above leads to a root mean square deviation from ∆A elec aa of 2.63 kcal/mol. This indicates that, again, a scaling factor of approximately 0.5 might be used to very crudely account for the interactions between side chain and backbone. However, the relatively high root mean square deviation from ∆A elec aa and the difference between the scaling factor in the equation above and equation 6 
Some comments concerning implicit solvent models
In a previous study(2), we compared the relative solvent affinities of several amino acids both for explicit solvent as well as for the implicit solvent models ASP(3), EEF1(4), SASA(5), GBMV(6), GBSW(7) and FACTS (8) .
Our results demonstrated that several implicit solvent models are not able to account for self-solvation, with the notable exception of methods implementing the Generalized Born model (GBMV, GBSW, and, to some extend, also FACTS). Here, we compare explicit solvent results for the absolute solvation free energies (see Table 2 of the main manuscript) with results obtained from implicit solvent simulations in our recent study(2) (The data was not shown in Ref.
2, since we were only interested in relative solvation free energy differences at that time). The results of this comparison are shown in Table 2 . Notably, while the relative solvation free energy differences were quite similar for the three implicit solvent models(2), the absolute solvation free energies differ considerably. FACTS consistently underestimates the solvent affinity of the blocked amino acids and the GBSW results show a tendency to be too hydrophilic. The GBMV results, on the other hand, agree exceedingly well with our explicit solvent results (with a root mean square deviation of Hydration free energies of blocked amino acids 4 just 0.3 kcal/mol). Since GBMV is the most rigorous (and computationally expensive) method tested here, this is not very suprising. Thus, we conclude that implicit solvent models can indeed be a valuable tool for determing absolute solvation free energies.
